Introduction
============

Recent advances in retinal surgery techniques and instrumentation, such as 25-gauge pars plana vitrectomy (PPV), have permitted the use of sutureless vitrectomy through small, self-sealing, transconjunctival wounds, allowing patients to recover more quickly and comfortably.[@b1-opth-6-1393] In earlier years, surgical intervention was limited to diseases that could be treated by core vitrectomy, such as epiretinal membrane and retinal vein occlusion. Recently, surgical intervention has become possible for diseases such as proliferative diabetic retinopathy and retinal detachment.[@b2-opth-6-1393]

The potential for development of postoperative endophthalmitis after 25-gauge PPV must always be considered because the procedure does not include removal of the peripheral vitreous humor. In addition, because the scleral incision is not sutured, the vitreous humor is exposed. [@b3-opth-6-1393] Scoot et al reported a higher rate of postoperative endophthalmitis with 25-gauge PPV than with 20-gauge PPV.[@b4-opth-6-1393]

Endophthalmitis is a serious surgical complication. The incidence of endophthalmitis must be minimized by employing minimally invasive vitrectomy procedures. We report four cases of endophthalmitis after 25-gauge PPV performed by the same surgeon at Dokkyo Medical University Koshigaya Hospital. The 25-gauge PPV procedure was introduced in August 2004 at our hospital. Since then, 502 cases have been treated by the same surgeon up to December 2010.

Case report 1
=============

A 65-year-old woman with bilateral pseudophakia presented with cystoid macular edema caused by branch retinal vein occlusion in the right eye. Best-corrected visual acuity was 20/25 in the right eye and 20/20 in the left eye. Although retinal photocoagulation was performed, cystoid macular edema persisted. PPV was planned to reduce cystoid macular edema. Preoperative topical antibiotics were not administered.

First PPV procedure
-------------------

PPV (25-gauge) was performed in the right eye using an Accurus 800CS vitrectomy system (Alcon Surgical, Kanto Chemical, Tokyo, Japan) and infusion fluid (BSS Plus; Alcon Surgical) that was devoid of any antibiotics on August 3, 2009. At a site 4.0 mm from and parallel to the limbus, a trocar was inserted at a 30° angle, creating a tunnel sclerotomy. The conjunctiva was slightly displaced to the corneal side. Posterior vitreous detachment had already occurred at the time of surgery. At the completion of surgery, a triangular surgical spear was used to check for vitreous prolapse at all three ports. Only one incision was sutured because of leakage. Triamcinolone was not used during the procedure, which took 7 minutes to complete. Subconjunctival antibiotic was not injected after completion of surgery.

Progress after first PPV procedure
----------------------------------

On postoperative day 1, fundus visibility was good. On postoperative day 2, the anterior chamber became severely inflamed, and fibrin and hypopyon were evident. The fundus was not visible. Intraocular pressure in the right eye was 32 mmHg. Acute postoperative bacterial endophthalmitis was suspected. Ceftazidime 2.0 mg/0.1 mL and vancomycin 1.0 mg/0.1 mL were injected into the vitreous cavity. Culture was not performed before the first antibiotic injection. On postoperative day 3, emergent 20-gauge PPV and intraocular lens removal were performed for the remaining anterior capsule. An infusion fluid containing ceftazidime 2.0 mg/0.1 mL and vancomycin 1.0 mg/0.1 mL was utilized this time.

Progress after second PPV procedure
-----------------------------------

Inflammation decreased promptly. Bacterial cultures from the intraocular lens were negative. The intraocular lens was implanted on the anterior capsule 17 months after the second PPV procedure. Final best-corrected visual acuity was 20/30 2 years after the second PPV procedure.

Case report 2
=============

A 62-year-old phakic woman was admitted to our hospital with epiretinal membrane in the right eye. Best-corrected visual acuity was 20/200 in the right eye and 20/20 in the left eye. Preoperative topical antibiotics were not administered.

First PPV procedure
-------------------

After temporal corneal incision cataract surgery, 25-gauge PPV with indocyanine green-assisted epiretinal and internal limiting membrane peeling were performed in the right eye on October 20, 2006. At the completion of the surgery, we checked that there was no leakage at any of the three ports. All incisions were not sutured and subconjunctival antibiotic was not injected after completion of the surgery. Operating time was 36 minutes.

Progress after first PPV procedure
----------------------------------

On the morning of postoperative day 3, severe inflammation and fibrin were observed in the anterior chamber. The fundus was not visible. Acute postoperative bacterial endophthalmitis was suspected. Ceftazidime 2.0 mg/0.1 mL and vancomycin 1.0 mg/0.1 mL were injected into the vitreous cavity, and emergent 20-gauge PPV and intraocular lens removal were performed the same day. An infusion fluid containing ceftazidime 2.0 mg/0.1 mL and vancomycin 1.0 mg/0.1 mL was utilized during PPV. At the end of the procedure, endolaser photocoagulation was performed around the retinal vein occlusion.

Progress after second PPV procedure
-----------------------------------

Inflammation resolved promptly after surgery. Bacterial cultures from the intraocular lens and the vitreous body were negative. Scleral fixation of the intraocular lens was performed 6 months after the second PPV procedure. Final best-corrected visual acuity was 20/100 10 months after the second procedure.

Case report 3
=============

A 70-year-old phakic woman was admitted to our hospital with epiretinal membrane in the left eye. Best-corrected visual acuity was 20/16 in the right eye and 20/20 in the left eye. Preoperative topical antibiotics were not administered.

First PPV procedure
-------------------

After temporal corneal incision cataract surgery, 25-gauge triamcinolone-assisted PPV with indocyanine green-assisted epiretinal and internal limiting membrane peeling were performed in the left eye on December 8, 2005. Operating time was 61 minutes. All incisions were not sutured and subconjunctival antibiotic was not injected after completion of surgery.

Progress after first PPV procedure
----------------------------------

On postoperative day 3, severe inflammation was observed in the anterior chamber, and fibrin and hypopyon were evident. The fundus was visible but unclear. Acute postoperative bacterial endophthalmitis was suspected. Ceftazidime 2.0 mg/0.1 mL and vancomycin 1.0 mg/0.1 mL were injected into the vitreous cavity on postoperative day 4, and emergent 20-gauge PPV and intraocular lens removal were performed on postoperative day 5. An infusion fluid containing ceftazidime 2.0 mg/0.1 mL and vancomycin 1.0 mg/0.1 mL was utilized during PPV. At the end of the procedure, endolaser photocoagulation was performed around the retinal vein occlusion.

Progress after second PPV procedure
-----------------------------------

Inflammation resolved promptly after surgery. Bacterial cultures from the intraocular lens and vitreous body were negative. Scleral fixation of the intraocular lens was performed 4 years after the second PPV procedure. Final best-corrected visual acuity was 20/20 4 years and 5 months after the second procedure.

Case report 4
=============

A 65-year-old phakic man was admitted to our hospital with epiretinal membrane in the left eye ([Figures 1](#f1-opth-6-1393){ref-type="fig"} and [2](#f2-opth-6-1393){ref-type="fig"}). Best-corrected visual acuity was 20/16 in the right eye and 20/40 in the left eye. Topical levofloxacin was administered 4 times/day 24 hours before surgery in this case.

First PPV procedure
-------------------

After temporal corneal incision cataract surgery, 25-gauge triamcinolone-assisted PPV with epiretinal membrane peeling was performed in the left eye on October 15, 2009. Operating time was 25 minutes. All incisions were not sutured and subconjunctival antibiotic was not injected after completion of surgery.

Progress after first PPV procedure
----------------------------------

On postoperative day 4, severe inflammation was observed in the anterior chamber, and fibrin and hypopyon were evident ([Figure 3](#f3-opth-6-1393){ref-type="fig"}). The fundus was not visible. Acute postoperative bacterial endophthalmitis was suspected. Ceftazidime 2.0 mg/0.1 mL and vancomycin 1.0 mg/0.1 mL were injected into the vitreous cavity, and emergent 20-gauge PPV and intraocular lens removal were performed on postoperative day 5. An infusion fluid containing ceftazidime 2.0 mg/0.1 mL and vancomycin 1.0 mg/0.1 mL was utilized during PPV.

Other PPV procedures
--------------------

Inflammation resolved slowly after surgery. However, retinal detachment occurred one month after the procedure. Emergent 20-gauge PPV, endolaser photocoagulation, and air tamponade were performed furthermore. Final best-corrected visual acuity was 20/20 4 years and 5 months after the second PPV procedure. Inflammation resolved promptly after the third surgery, and best-corrected visual acuity improved to 20/25 3 weeks at this time. Scleral fixation of the intraocular lens was not performed at the patient's request. Aphakia remained for 8 months after the third PPV procedure.

Discussion
==========

Here we report four cases of endophthalmitis after 25-gauge PPV performed by the same surgeon at our institution. The 25-gauge PPV procedure was introduced in August 2004 at our hospital. Since then, 502 cases have been treated by the same surgeon up to December 2010. The rate of endophthalmitis after 25-gauge PPV was 0.80% during this time period (four of 502 eyes). Hu et al[@b1-opth-6-1393] reported an endophthalmitis incidence rate of 0.07% after 25-gauge PPV (one of 1424 eyes). Other reports include those of Scott et al[@b4-opth-6-1393] (0.84%; 11 of 1307 eyes), Shimada et al[@b5-opth-6-1393] (0.03%; one of 3343 eyes), and Chen et al[@b6-opth-6-1393] (0.23%; one of 431 eyes). The rate observed in our institution was similar to that in the study by Scott et al.[@b4-opth-6-1393] Interestingly, four cases of endophthalmitis after 20-gauge PPV occurred during the same time period in our institution. However, direct comparison of cases treated with 20-gauge PPV and those treated with 25-gauge PPV was impossible because of differences in surgeons and underlying diseases.

To decrease the rate of endophthalmitis after 25-gauge PPV, adequate suturing of the three ports of the corneal wound is imperative. Although sutureless vitrectomy is one of the benefits of 25-gauge PPV, it is not always effective in eliminating the risk of endophthalmitis. As recommended by Shimada et al, [@b7-opth-6-1393] irrigation of the operative field with 5 mL of 1.25% povidone-iodine at the start of surgery should become mandatory during all future PPV procedures.[@b7-opth-6-1393] Using this method, Shimada et al[@b7-opth-6-1393] reported no cases of endophthalmitis after 25-gauge PPV (0 of 1546 eyes).

In addition, preoperative and postoperative administration of antibiotics can reduce the incidence of endophthalmitis. Preoperative administration of antibiotics may significantly decrease the bacterial count before surgery. [@b8-opth-6-1393] In this study, topical levofloxacin was administered preoperatively in only one of the reported cases (case 4). However, the effect of preoperative administration of antibiotics on postoperative incidence of endophthalmitis remains unclear.[@b8-opth-6-1393]

Postoperative care is also important. Several ophthalmic medications are applied simultaneously in our hospital. Although the conjunctival sac can store only about 7 μL, one drop of medication is approximately 40 μL and requires about 5 minutes for absorption.[@b9-opth-6-1393] Absorption may be compromised when multiple medications are administered simultaneously. This practice may result in postoperative development of endophthalmitis.

Fungal endophthalmitis has been reported to occur after triamcinolone-assisted PPV with injection of triamcinolone into the vitreous cavity at the end of surgery.[@b10-opth-6-1393] Infectious endophthalmitis has also been reported to occur after triamcinolone- assisted anterior vitrectomy.[@b11-opth-6-1393] In contrast, Sakamoto et al reported an infectious endophthalmitis incidence of 0.053% after triamcinolone-assisted PPV; this incidence did not differ from that after PPV without triamcinolone. [@b12-opth-6-1393] Unlike the study by Ataka et al[@b10-opth-6-1393] triamcinolone was used solely to visualize the vitreous cavity in cases 3 and 4 reported here. Most of the triamcinolone was aspirated and removed during PPV. This procedure must be performed cautiously, and patients should be carefully followed to avoid possible development of postoperative endophthalmitis.

No bacteria were detected in the four cases reported here. Hu et al[@b1-opth-6-1393] and Chen et al[@b6-opth-6-1393] reported that pathological bacteria were not detected in their cases of endophthalmitis after 25-gauge PPV. In the event that bacterial strains are identified, it is helpful to select the appropriate antibiotics for treatment. However, we have to take it into consideration using antibiotics even though bacteria are not detected.

Despite the development of endophthalmitis after 25-gauge PPV in the cases reported here, none of the cases lost their eyesight. Final visual acuity was good in all cases. However, the incidence of endophthalmitis after 25-gauge PPV was higher in this study than in the studies of Hu et al[@b1-opth-6-1393] and Shimada et al.[@b5-opth-6-1393] The main goal for the Department of Ophthalmology at our institution is to decrease the incidence of this condition further until it becomes negligible.
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![An image of the fundus on initial presentation in case 4. The epiretinal membrane is evident over the macula.](opth-6-1393f1){#f1-opth-6-1393}

![Optical coherence tomography findings on initial presentation of case 4. Retinal thickening and epiretinal membrane are evident.](opth-6-1393f2){#f2-opth-6-1393}

![An image of the anterior chamber of case 4 on postoperative day 4. Hypopyon and fibrin have developed in the anterior chamber.](opth-6-1393f3){#f3-opth-6-1393}
